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DETAILED ACTION 



1. The pending claims 1-11,17-20,23-26.28-30, and 32 and new claims 33-43 have 
been examined. 

Drawings 

2. The proposed corrected drawing was received on 01/29/2004. This proposed 
drawing is corrected. The objection per paper 4, paragraph 2 is withdrawn. 



3. The remarks concerning the objection in paper 4, paragraph 3 requesting the 
addition of a Brief Summary has been noted and has persuaded the Examiner to 
withdraw this objection. 

4. The objection per paper 4, paragraph 4 has been withdrawn. 



5. The rejections of claims 5-7, 12-13 and 26-29 under 35 U.S.C. 112, Second 
Paragraph, in paper 4, paragraphs 5 and 6 have been overcome by the Applicant. 
Examiner withdraws the rejections. 



Specification 



Response to Arguments 



Claim Rejections - 35 USC §112 
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6. The Attorney's response to the rejections of claims 1-4, 8-1 1 , and 17-20 Under 
35 U.S.C. 103(a) is missing the reference to claims 1-4 in the first sentence and is, 
therefore, incorrect. It states "In paragraph 7, the Examiner rejected claims 4, 8-1 1 , and 
17-20". 

7. The Attorney's response to the rejections of claims 26 and 30 Under 35 U.S.C. 
103(a) is incorrect in referring to Mathews. The Office Action, Paper 4 rejects those 
claims as unpatentable over US-4,928,278 to Otsuji. 

8. Applicanrs arguments with respect to claims 1-1 1 ,17-20,23-26,28-30, and 32 and 
new claims 33-43 have been considered but are moot in view of the new ground(s) of 
rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claims 1,2,4, 17, 18, 26, 29, 30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Andrews (US-5,231,314). 

Claims 1 and 17: 

Andrews teaches the respective voltage signals from the DAC (voltage 
generator) and ramp generator RAMP (reference voltage) are applied at the first and 
second inputs of a voltage comparator COMP (sense amplifier). The output of the 
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voltage comparator provides the desired signal STB, Andrews also teaches the 
boundary scan cells BSC of the boundary scan register TDRI are not shown on the IC 
chip block diagram except at the STS input pin and STB output pin. Figure 5 shows the 
output of the voltage comparator COMP (sense amplifier) is connected to the output 
BSC STB. (See col. 5, lines 42-49; col. 6, lines 12-17; Figure 5). 
Claims 2 and 18: 

Andrews teaches the test access port TAP of the IC device of FIG. 5 
incorporates as one of the design specific registers a controllable timing circuit design 
specific TAP data register TDR6 referred to herein as CTC/DS/TDR which capable of 
receiving and temporarily storing any of 256 different CTC digital timing codes 
(configuration bits). Andrews further discloses the output of the CTC/DS/TDR is coupled 
to a digital to analog converter DAC that converts the 256 digital timing codes into 256 
respective graduated analog voltage levels at the output of the DAC. (See col. 5, lines 
50-68). 

Claim 26 and 30: 

The claim limitations of a voltage generator, sense amplifier and a boundary scan 
register (logic) coupled to the sense amplifier are rejected per claim 1 . The claim 
limitation of logic to apply a set of configuration bits is rejected as per claim 2 above. 
Claims 4 and 29: 

Per the rejection of claim 2 and 18, Andrews teaches the voltage generator is a 
digitai-to-analog converter (DAC). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 3, 5, 6, 8-11, 19, 20, 23, 24, 28, 32, 33. 37 and 38 are rejected under 35 

U.S.C. 103(a) as being unpatentable over Andrews (US-5,231,314) in view of Taylor 

(US-6,085,345). 

Claims 8 and 33: 

The claim limitations of a voltage generator, sense amplifier and a boundary scan 
register coupled to the sense amplifier are rejected per claim 1 . Andrews does not 
explicitly teach of the use of "a structural tester coupled to the integrated circuit to apply 
a reference voltage to the inverting input of the sense amplifier", however, Andrews 
does teach the ramp generator RAMP (reference voltage) is connected to the STS input 
through boundary scan cells of the boundary scan register TDR1 . Taylor suggests that 
circuitry can be externally controlled by a logic tester during testing through the 
boundary scan logic. (See col. 5, lines 39-43, 62-67; col. 6, lines 1-5). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made that a 
structural tester could be added to Andrew's STS pin in order to apply reference signals. 
The artisan would be motivated to do so because this would lower the cost of using 
large Automatic Test Equipment and would enable the artisan to screen for 
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manufacturing defects and ensure the manufacturing correctness of the device under 
test using DFT channels (boundary scan I/O), 
Claim 37: 

The claim limitations of a voltage generator, sense amplifier, a boundary scan 
register coupled to the sense amplifier and a structural tester are rejected per claim 8 
above. The claim limitations of a set of switches and second logic to open and close 
them are rejected per claim 5. 
Claims 9 and 32: 

Andrews teaches the test access port TAP of the IC device of FIG. 5 
incorporates as one of the design specific registers a controllable timing circuit design 
specific TAP data register TDR6 referred to herein as CTC/DS/TDR which capable of 
receiving and temporarily storing any of 256 different CTC digital timing codes 
(configuration bits). Andrews further discloses the output of the CTC/DS/TDR is coupled 
to a digital to analog converter DAC that converts the 256 digital timing codes into 256 
respective graduated analog voltage levels at the output of the DAC. (See col. 5, lines 
50-68). 

Claims 3, 10, 19, and 28: 

Andrews does not explicitly teach of a switch coupled between the voltage 
generator (DAC) and the sense amplifier (voltage comparator COMP), however, 
Andrews does teach of the coupling of the DAC the non-inverting input of the COMP. 
(See col. 6, lines 12-14; Fig. 8). Taylor teaches a pass gate multiplexer 60 which allows 
a voltage to be alternatively driven from a digital-to-analog converter (DAC) 62. (See 
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col. 5, lines 37-39). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to replace Andrews' DAC with Taylor's DAC 62 and pass 
gate mutiplexer 60 combination. The artisan would be motivated to do so because it 
would enable Andrews to open and close the connection to the non-inverting input of 
the voltage comparator COMP. 
Claims 5 and 23: 

The motivation for modifying Andrews with Taylor's switch is rejected as per 
claims 3, 10 and 19 above. Taylor suggests the DAC 62 and test signal 61 may be 
controlled through a boundary scan register (second logic), (See col. 5, lines 62-67; col. 
6, lines 1-5). 
Claims 6, 24 and 38: 

Taylor suggests the second logic may be boundary scan registers. 
Claims 11. and 20: 

Per the rejection of claim 9, Andrews teaches the voltage generator is a digital- 
to-analog converter (DAC). 

1 1 . Claims 7, 25, 33-36 and 39-43 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Andrews (US-5,231 ,314) in view of Taylor (US-6,085,345) and 
further in view of Bates (US-6,584,591 ). 
Claim 33: 

The claim limitations of a voltage generator, sense amplifier, a boundary scan 
register coupled to the sense amplifier and a structural tester are rejected per claim 8 
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above. Andrews does not explicitly teach the use of an I/O loop back compare circuit 
coupled to the sense amplifier, however, Andrews teaches the boundary scan cells BSC 
of the boundary scan register TDRI are not shown on the IC chip block diagram except 
at the STS input pin and STB output pin. Figure 5 shows the output of the voltage 
comparator COMP (sense amplifier) is connected to the output BSC STB. (See col. 5, 
lines 42-49; col. 6, lines 12-17; Figure 5). Bates teaches an I/O test circuit 1 10 that 
includes a delay unit 203, a MUX 205, a test pattern generator 210, a stage unit 215, a 
compare unit 220 (compare circuitry), a MUX 225 and a latch 230. Delay unit 203 
provides a delay of core clock signals received at I/O test circuit 1 10 for operation in the 
AC loopback testing mode. Bates further teaches in one embodiment, latch 230 is a 
boundary scan latch as described in the Institute of Electrical and Electronics Engineers 
(IEEE) 1 149.1 Specification. Latch 230 is subsequently examined as a part of a 
boundary scan chain. (See col. 3, lines 19-25; col. 4, 21-27; Fig. 2). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made replace 
Andrews' boundary scan cells with Bate's I/O AC loopback test circuit. The artisan 
would be motivated to do so because it would enable Andrews to perform I/O loopback 
tests within the boundary scan cells and examine the results as part of the boundary 
scan chain. 
Claim 34: 

The claim limitation of the voltage generator being responsive to a set of 
configuration bits is rejected as per claim 9 above. 
Claim 35: 
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The claim limitation of a switch coupled between the voltage generator (DAC) 
and the sense amplifier (voltage comparator COMP) is rejected as per claims 3, 10 and 
19 above. 
Claim 36: 

The claim limitation of voltage generator is a digital-to-analog converter (DAC) is 
rejected as per claim 1 1 . 
Claims 7, 25 and 39: 

Andrews does not explicitly teach the use of an I/O loop back compare circuit 
coupled to the sense amplifier, however, Andrews teaches the boundary scan cells BSC 
of the boundary scan register TDRI are not shown on the IC chip block diagram except 
at the STS input pin and STB output pin. Figure 5 shows the output of the voltage 
comparator COMP (sense amplifier) is connected to the output BSC STB. (See col. 5, 
lines 42-49; col. 6, lines 12-17; Figure 5). Bates teaches an I/O test circuit 1 10 that 
includes a delay unit 203, a MUX 205, a test pattern generator 210 (loop back pattern 
generator), a stage unit 215, a compare unit 220, a MUX 225 and a latch 230. Delay 
unit 203 provides a delay of core clock signals received at I/O test circuit 1 10 for 
operation in the AC loopback testing mode. Bates also teaches test pattern generator 
210 is coupled to MUX 205 and MUX 115, and is used to generate test pattern signals 
for testing I/O test circuit 100 upon the initiation of a loopback test. Bates further 
discloses in one embodiment, latch 230 is a boundary scan latch as described in the 
Institute of Electrical and Electronics Engineers (IEEE) 1 149.1 Specification. Latch 230 
is subsequently examined as a part of a boundary scan chain. (See col. 3, lines 19-25. 
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46-49; col. 4, 21-27; Fig. 2). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made replace Andrews' boundary scan cells with Bate's 
I/O AC loopback test circuit. The artisan would be motivated to do so because it would 
enable Andrews to perform I/O loopback tests within the boundary scan cells and to 
load test pattern signals into test pattern generator 210 via a test chain prior to 
conducting a loopback test for the controlling of the switches. 
Claim 40: 

Andrews teaches the respective voltage signals from the DAC (voltage 
generator) and ramp generator RAMP (reference voltage) are applied at the first and 
second inputs of a voltage comparator COMP (sense amplifier). The output of the 
voltage comparator provides the desired signal STB. Andrews also teaches the 
boundary scan cells BSC of the boundary scan register TDRI are not shown on the IC 
chip block diagram except at the STS input pin and STB output pin. Figure 5 shows the 
output of the voltage comparator COMP (sense amplifier) is connected to the output 
BSC STB. (See col. 5, lines 42-49; col. 6, lines 12-17; Figure 5). Andrews does not 
explicitly teach the use of an I/O loop back compare circuit coupled to the sense 
amplifier, however, Andrews teaches the boundary scan cells BSC of the boundary 
scan register TDRI are not shown on the IC chip block diagram except at the STS input 
pin and STB output pin. Figure 5 shows the output of the voltage comparator COMP 
(sense amplifier) is connected to the output BSC STB. (See col. 5, lines 42-49; col. 6, 
lines 12-17; Figure 5). Bates teaches an I/O test circuit 110 that includes a delay unit 
203, a MUX 205, a test pattern generator 210, a stage unit 215, a compare unit 220 
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(compare circuitry), a MUX 225 and a latch 230. Delay unit 203 provides a delay of core 
clock signals received at I/O test circuit 1 10 for operation in the AC loopback testing 
mode. Bates further teaches in one embodiment, latch 230 is a boundary scan latch as 
described in the Institute of Electrical and Electronics Engineers (IEEE) 1 149.1 
Specification. Latch 230 is subsequently examined as a part of a boundary scan chain. 
(See col. 3, lines 19-25; col. 4, 21-27; Fig. 2). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made replace Andrews' boundary 
scan cells with Bate's I/O AC loopback test circuit. The artisan would be motivated to do 
so because it would enable Andrews to perform I/O loopback tests within the boundary 
scan cells and examine the results as part of the boundary scan chain. 
Claim 41: 

Andrews teaches the test access port TAP of the IC device of FIG. 5 
incorporates as one of the design specific registers a controllable timing circuit design 
specific TAP data register TDR6 referred to herein as CTC/DS/TDR which capable of 
receiving and temporarily storing any of 256 different CTC digital timing codes 
(configuration bits). Andrews further discloses the output of the CTC/DS/TDR is coupled 
to a digital to analog converter DAC (levels generating circuit) that converts the 256 
digital timing codes into 256 respective graduated analog voltage levels at the output of 
the DAC. (See col. 5, lines 50-68). 
Claim 42: 

Andrews does not explicitly teach of a switch coupled between the voltage 
generator (DAC) and the sense amplifier (voltage comparator COMP), however. 
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Andrews does teach of the coupling of the DAC the non-inverting input of the COMP. 
(See col. 6, lines 12-14; Fig. 8). Taylor teaches a pass gate multiplexer 60 which allows 
a voltage to be alternatively driven from a digital-to-analog converter (DAC) 62. (See 
col. 5, lines 37-39). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to replace Andrews' DAC with Taylor's DAC 62 and pass 
gate mutiplexer 60 combination. The artisan would be motivated to do so because it 
would enable Andrews to open and close the connection to the non-inverting input of 
the voltage comparator COMP. 
Claim 43: 

Per the rejection of claim 41 , Andrews teaches the levels generating circuit is a 
digital-to-analog converter (DAC). 

Conclusion 

Applicant's amendment filed 1/29/04 necessitated the new grounds of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See 
MPEP § 706.07(a). 

A shortened statutory period for response to this action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this action and the advisory action is not mailed 
until after the end of the THREE MONTH shortened statutory period, then the shortened 
statutory period will expire on the date the advisory action is mailed, and any extension 
fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of the advisory 
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action. In no event, however, will the statutory period for reply expire Iqter than SIX 
MONTHS from the date of this final action. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Sunter (US-6,492798) 

Teaches DAC, sense amps, Switches and control logic boundary scan logic, 

tester. 

Tripp et al. 

Teaches AC I/O loop back control circuitry and testing. 
Fought et al. 

Teaches AC I/O loop back control circuitry and testing. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John J. Tabone, Jr. whose telephone number is (703) 
305-8915. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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